Introduction

36
The Noelaerhabdaceae are a family of coccolithophores dominant in most Neogene 37 calcareous nannofossil assemblages and includes the two most prominent modern 38 coccolithophores and alkenone producers, namely Emiliania huxleyi and Gephyrocapsa 39 oceanica, known to produce extensive blooms in today's oceans. Those large scale blooms 40 have important implications for the global carbon cycle through processes of photosynthesis, 41 calcification and respiration (Rost and Riebesell, 2004) . During the Pleistocene, distinct 42 intervals of dominance are recorded within the gephyrocapsids (e.g., Matsuoka and Okada, 43 1990; Bollmann et al., 1998; Flores and Marino, 2002; Flores et al., 2003; Baumann and 44 Freitag, 2004; Barker et al., 2006) while E. huxleyi rose to global dominance ~270 thousand 45 years ago (Thierstein et al., 1977) . The cosmopolitan distribution of the Noelaerhabdaceae 46 family, which is believed to represent the main lineage of ancient alkenone producers (Marlowe et al., 1990) , was sustained throughout most of the Cenozoic. However, our knowledge about the ecological preference or assemblage dynamics of the Oligocene and 49 Miocene representatives of the Noelaerhabdaceae is relatively poor (Haq, 1980; Rio et al., 50 1990, Young, 1990; Kameo and Sato, 2000) .
51
Several studies have shown that the late Oligocene-early Miocene period is marked by an 52 important turnover of calcareous nannofossils, with first and last occurrences that are of 53 biostratigraphic interest (Olafsson, 1989; Pujos, 1985; Young, 1998) . For example, the early 54 definition of the Oligocene-Miocene boundary relied on the last occurrence of Dictyococcites 55 bisectus (Reticulofenestra bisecta of some authors; Berggren et al., 1985) . However, only a 56 few studies have estimated absolute abundances of the different genera of Noelaerhabdaceae 57 during this period (e.g., Olafsson, 1989; Henderiks and Pagani, 2007; Plancq et al., 2012) and water column (e.g., McIntyre and Bé, 1967; Okada and Honjo, 1973; Winter and Siesser, 72 1994).
In the present study, we investigate the relative and absolute abundances of three good nannofossil preservation (e.g., Barker et al., 1983; Lohman, 1986; Takayama and Sato, 91 1987; Plancq et al., 2012 (Ruddiman et al., 1987) . During the Miocene,
95
Site 608 was at ca. 43°N and nannofossil-foraminifera ooze deposition 96 prevailed. Twenty-four samples were selected for this study, covering the nannofossil zones 97 NN1-NN4 (Takayama and Sato, 1987 Rise at 1313 m water depth in the South Atlantic subtropical gyre (Belkin and Gordon, 1996) .
106
This gyre has been located at the same latitude since the early Miocene (Barker et al., 1983) .
107
Sediments are primarily composed of nannofossil-foraminifera and nannofossil oozes. The 108 thirty-six samples used for the present study are the same as those studied by Plancq et al.
109
(2012), and cover nannofossil the zones NP25-NN4 (Barker et al., 1983) .
110
Ages between each nannofossil zone refer to the latest geological timescale (Gradstein et al., The taxonomy used to distinguish the different species within the Noelaerhabdaceae is 149 somewhat arbitrary, since it is primarily based on the coccolith size (Young, 1998 Ma (NN3-NN4). This peak is less prominent at Site 516 (9.6%) than at Site 608 (21%). In the 3).
211
When considering relative abundances of different morphospecies within the 212 Noelaerhabdaceae (Fig. 4) , which together represent on average more than 80% of the total 213 nannofossil assemblage, a distinct pattern of succession of prominent taxa is revealed. Reticulofenestra bisecta (Okada and Bukry, 1980; Berggren et al., 1985; Young, 1998 the low-latitude coccolith biostratigraphic zonation (Bukry, 1973; 1975 into species notoriously problematic. The conventional taxonomy is primarily based on size.
Changes in local paleoceanography and in calcareous nannofossil assemblages
604
This is unsatisfactory and arbitrary, but of stratigraphic value (Backman, 1980; Young, 1990 antarcticus (4-8 μm) show no pore but a narrow and elongated rectangular central area
625
(named "furrow" in Haq, 1976 and "straight band" in Backman, 1980) . The straight extinction 626 band along the major axis occupies at least one half of the total length of the elliptical central 627 area (Backman, 1980 
